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(54) NERVE CONDUIT

(57) The invention relates to the field of nerve con-
duits as well as a use and a method of treating a nerve
lesion using such nerve conduits. In particular, the inven-
tion relates to nerve conduits supporting the repair of
nerve lesions by facilitating proper insertion and/or fixa-
tion of nerve ends into the nerve conduit. Accordingly, a
nerve conduit (10) is suggested, comprising an elongate
body (12) comprising a central portion (14) defining an

inner cavity (16) and end portions (18) defining a respec-
tive opening (20) to the inner cavity (16) and arranged
adjacent to the central portion (14) and at longitudinally
opposing ends of the elongate body (12). According to
the invention, a cross-sectional area of at least one open-
ing (20) is larger than the cross-sectional area of the inner
cavity (16) of the central portion (14).
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Description

Technical field

[0001] The invention relates to nerve conduits as well
as a use and a method of treating a nerve lesion using
such nerve conduits. In particular, the invention relates
to nerve conduits supporting the repair of nerve lesions
by facilitating proper insertion and/or fixation of nerve
ends into the nerve conduit.

Technological Background

[0002] Upon injury of a person, tissue damage may
involve one or more nerve lesions of the peripheral nerve
system resulting in a partial sensory loss and/or impaired
motor skills. Such injuries involving nerve damage par-
ticularly occur in the upper extremities, such as a hand
or finger of a person, such that a person may experience
a loss e.g. in tactile or haptic feedback and/or may have
difficulties in controlling fine motor skills in the injured
region, if the nerve lesion is not treated properly.
[0003] Current treatments of nerve lesions include co-
aptation of the nerve ends by various suturing techniques
so as to provide a connection between the respective
nerve ends in an essentially tensionless manner. In case
a more severe defect is present, wherein the nerve ends
are not directly adjacent to each other, a reconstruction
may be required to overcome a corresponding gap. A
reconstruction may be provided e.g. by an autologous or
allogenic nerve graft. Alternatively, a reconstruction may
be performed by providing a tubular structure so as to
provide a nerve guide. Such tubular structure may be
provided e.g. by autologous or allogenic venous struc-
tures or by artificially manufactured nerve conduits made
of a biocompatible material. The use of a tubular structure
may furthermore facilitate the repair of the lesion irre-
spective of the presence of a gap, e.g., by providing fur-
ther mechanical support and structural stability, providing
a tensionless repair, providing guidance to axonal growth
limiting the risk of neuroma, reducing an inflammatory
response to the site of the lesion, and/or limiting the ex-
tent of fibrous tissue development.
[0004] The tubular structures and, in particular, nerve
conduits are generally formed as an essentially cylindri-
cal shape extending in a longitudinal direction and defin-
ing an inner lumen or through hole from one end to the
opposing end. The shape may also be formed as an ir-
regular cylindrical shape, e.g. having a cross-section re-
sembling a star-shape or snowflake-shape, be formed
as an asymmetrical cylindrical shape, or may be formed
as a shape having an essentially (rounded) rectangular
cross-section. The dimensioning and shape are chosen
so as to be compatible with the affected microstructure
of the injured nerve tissue and surrounding tissue. Ac-
cordingly, in order to treat a nerve lesion, a nerve end is
inserted into the nerve conduit via one end of the nerve
conduit and the corresponding other nerve end is insert-

ed into the nerve conduit via the opposing end of the
nerve conduit. Both ends may then be fixed or coupled
to the nerve conduit by means of suturing techniques or
by applying or depositing a medical adhesive, for exam-
ple. In the implanted state, the nerve conduit hence forms
a nerve guide, wherein the continuous cylindrical shape
of the nerve conduit and the inner lumen provides a di-
rectional path during neurogenesis.

Summary of the invention

[0005] Starting from the known prior art there is a need
to further facilitate the repair of nerve lesions.
[0006] According to the invention it has been recog-
nized that the dimensional limitations and the continuous
cylindrical shape of current nerve conduits render it dif-
ficult to insert nerve ends into the respective ends of the
nerve conduit. The nerve ends are either pushed into the
nerve conduit, risking potential nerve damage, or are
pulled into the nerve conduit using microsutures, which
may be cumbersome and may furthermore also be det-
rimental for the respective nerve ends. Furthermore, it
has been found difficult to ensure that a predefined
amount of a medical adhesive for the fixation of the nerve
ends to the nerve guide is properly applied or deposited
so as to enclose the respective nerve ends into the guide
in an adequate manner. That is, a medical adhesive may
not be homogeneously applied around the respective
nerve end and/or an excess amount of medical adhesive
may leak into a space between the respective nerve
ends, potentially impairing nerve growth, or out of the
conduit towards the surrounding tissue, potentially re-
sulting in a loss of flexibility of the nerve conduit and/or
negatively affecting said surrounding tissue.
[0007] It is hence an object of the present invention to
further facilitate the repair of nerve lesions and, in par-
ticular, to ensure proper insertion and fixation of the re-
spective nerve ends without the need of microsutures
and/or minimizing the damage to the underlying nerve.
[0008] Said object is achieved by the independent
claims. Preferred embodiments are depicted in the de-
pendent claims, the description, and the Figures.
[0009] Accordingly, in a first aspect, a nerve conduit is
suggested, which comprises an elongate body. The elon-
gate body comprises a central portion defining an inner
cavity and end portions defining a respective opening to
the inner cavity and arranged adjacent to the central por-
tion and at longitudinally opposing ends of the elongate
body. According to the invention, a cross-sectional area
of at least one opening is larger than the cross-sectional
area of the inner cavity of the central portion.
[0010] The provision of the larger cross-sectional area
at least at one end of the nerve conduit significantly fa-
cilitates the insertion of a respective nerve end of a nerve
to be repaired. In particular, the larger cross-sectional
area may provide a tolerance of an (unintended) offset
of the insertion height of the nerve end with regard to the
cross-sectional area of the inner cavity of the central por-
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tion during a repair procedure. Thereby, even if such off-
set is provided, it is ensured that the nerve end is received
within the nerve conduit and (minor) adjustments may be
performed without requiring a re-insertion of the nerve
end. In addition, the larger cross-sectional area may
serve as an optical guiding surface for a surgeon, thus
further facilitating proper insertion of the respective nerve
end. Thereby, proper insertion and placement of the
nerve end into the nerve conduit, e.g. into the inner cavity,
which may be particularly dimensioned to accommodate
the nerve ends to be connected, may be achieved more
easily and in a time-effective manner and without ad-
versely affecting the respective nerve end.
[0011] At the same time the nerve conduit may still be
configured according to the desirable or predefined di-
mensions and may provide a continuous guiding struc-
ture for neurogenesis. Modifications of the central portion
are hence not necessary, such that a particular structural
stability and dimensioning of the nerve conduit may be
achieved. The lumen or interior of the elongate body, i.e.
an inner wall of the central portion and/or end portion(s),
may, however, comprise grooves, internal structures
and/or holes. This may avoid a pressure build-up or a
potential air bubble formation inside the nerve conduit
and/or may improve the mechanical properties of the
nerve conduit and/or promote nerve growth.
[0012] By the same token, depending on the material
used for the nerve conduit, a predefined flexibility and/or
resilience may be provided for at least the central portion,
such that the end portions do not (significantly) affect the
overall structural characteristics of the elongate body or
the nerve conduit as a whole.
[0013] The larger cross-sectional area furthermore can
assist in applying a medical adhesive towards or outside
of the inner cavity, which may be particularly dimen-
sioned to accommodate the nerve ends to be connected,
via the corresponding opening, preferably only into a re-
spective opening. For example, the larger cross-section-
al area may prevent that the medical adhesive is inad-
vertently applied to an exterior surface of the nerve con-
duit and/or within the inner cavity of the central portion.
In addition, this may provide that the medical adhesive
is directed towards an interface between the opening and
the inner cavity and/or that, when applying or inserting a
predefined amount of medical adhesive, no significant
amount of the medical adhesive leaks out of the nerve
conduit and/or into the inner cavity of the central portion.
In particular, the larger cross-sectional area facilitates
applying a medical adhesive at the junction between the
nerve and the nerve conduit, i.e. at the junction between
the inserted nerve end and an edge of the opening at an
end portion of the opening facing away from the central
portion. The larger cross-sectional area may also be pro-
vided to receive a particular amount of the medical ad-
hesive e.g. during inadequate application, such that it
may indicate that the predefined amount of medical ad-
hesive has been applied or it becomes immediately ap-
parent that an application error occurs during the appli-

cation of the medical adhesive. In other words, the larger
cross-sectional area may also be configured to indicate
that an excess amount of medical adhesive is being ap-
plied or the medical adhesive is not properly applied, such
that the application needs to be interrupted or stopped.
[0014] The nerve conduit may have a variety of dimen-
sions and shapes and may be configured to repair one
or more nerve lesions. For example, directly adjacent
nerves may be repaired by a single nerve conduit, where-
in the inner cavity and the openings may e.g. provide a
separating wall, such that two adjacent nerves may be
respectively received in a separated compartment.
[0015] Accordingly, the elongate body may comprise
multiple end portions and/or the openings at the longitu-
dinal ends of the elongate body may comprise multiple
openings at least one of its end portions, e.g. two distinct
openings, or may be configured as a single opening de-
fining two separate compartments (or receiving portions)
for enabling insertion of and accommodating a respective
nerve end. Such embodiment may have the advantage
that only a single nerve conduit is required for multiple
nerve lesions and/or nerve extensions and the procedure
for repairing the nerve lesions or connecting the respec-
tive nerve ends may be facilitated. The elongate body
may e.g. have a Y-shape.
[0016] Preferably, the central portion is formed as an
essentially tubular shape, wherein the elongate body
comprises two end portions. By such configuration the
structural complexity of the overall nerve conduit may be
reduced and the nerve conduit may be dimensioned so
as to be adapted to the site of implantation and/or the
requirements with respect to the particular nerve lesion.
Such configuration may furthermore facilitate insertion
of the respective nerve end at the opening having the
larger cross-sectional area, since the elongate body may
be configured only for a single nerve and inadvertent mis-
placement into a compartment not corresponding with
the respective nerve end to be connected may be effec-
tively avoided.
[0017] The tubular shape may provide that continuous
outer dimensions may be provided, which may be ad-
vantageous for implanting the nerve conduit with regard
to the surrounding tissue. Furthermore, the tubular or cy-
lindrical shape may provide sufficient structural stability
and may prevent sharp bends or kinking during tissue
movement, i.e. compression or extension. The tubular
shape may accordingly also provide that a homogeneous
structure is provided, which reacts in a predefined man-
ner along the entire central portion when forces act upon
the central portion, e.g. upon impact.
[0018] The tubular structure may furthermore essen-
tially correspond to the shape of the inner cavity, such
that a continuous guiding structure for neurogenesis or
nerve growth is provided, facilitating proper growth and
connection of the respective nerve ends without provid-
ing an undesirable biasing and while achieving that the
dimensioning of the inner cavity may be kept to a desir-
able and/or required minimum.
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[0019] The openings and inner cavity may define a sin-
gle lumen or continuous through hole. In other words,
within the elongate body, a channel may be provided,
which extends from one end of the elongate body to an
opposing end of the elongate body in the longitudinal
direction so as to provide a (fluid) connection or commu-
nication between the exterior of the respective ends via
the inner cavity. The inner cavity should hence be under-
stood as a central lumen, which extends and opens to-
wards the respective end portions, such that a nerve end
may be introduced into the lumen or through hole via the
openings of the respective end portions. As described in
the above, sections of the lumen or the elongate body
may comprise holes, pores, grooves or particular ge-
ometries or surface irregularities, and/or a filler, which
may facilitate the insertion, retention and/or growth of the
respective nerve ends. One or more of these features
may either be arranged in the interior or at the exterior
of the elongate body or may extend between the interior
and exterior of the elongate body. Furthermore, the elon-
gate body and, in particular, the lumen may contain a
drug, e.g. by means of coating or integrated in the ma-
terial of the elongate body, which may be released over
time and may e.g. facilitate nerve growth.
[0020] Preferably, the cross-sectional area of each of
the openings is larger than the cross-sectional area of
the inner cavity. This has the advantage that insertion
and/or fixation of each of the respective nerve ends into
the nerve conduit may be facilitated, thereby further sup-
porting the repair procedure of the respective nerve le-
sion. The central portion may also be defined by an in-
terface region between respective end portions and/or
openings, wherein the longitudinal or axial extension of
the central portion is essentially negligible compared with
the corresponding extension of the end portions and/or
openings, e.g. approximating zero or being less than e.g.
10 percent of the smallest axial extension of a respective
opening or end portion. At least one of the openings may
have a cross-sectional area being distinct from at least
one other opening at an opposing end of the central por-
tion and/or may have a cross-sectional area correspond-
ing to the cross-sectional area of the inner cavity of the
central portion, thereby forming an asymmetric nerve
conduit.
[0021] Although the larger cross-sectional area of the
at least one opening is already advantageous in terms
of the insertion and/or fixation of the respective nerve
end(s), the cross-sectional area of the at least one open-
ing preferably increases in the longitudinal direction and
away from the central portion. In other words, the opening
may increase in a direction extending away from the cen-
tral portion and along the longitudinal direction. In case
of a tubular structure of the central portion, i.e. having a
circular cross-section, a radial extension may hence be
increased, preferably in all radial directions, whereas for
an ellipsoid structure of the central portion, a radial ex-
tension may be increased in at least one direction, i.e.
maintaining an overall ellipsoid shape of the opening or

transforming to a more circular shape of the opening.
Preferably, an increase of the opening of the respective
end portion is provided directly starting or extending di-
rectly from the central portion.
[0022] The increasing opening may have a variety of
shapes. Although a radial flare at the interface between
the central portion and the respective end portion may
be advantageous e.g. for handling of the nerve conduit
during implantation, a gradually increasing and/or step-
less increase of the opening may be preferred to facilitate
insertion of the respective nerve end and/or to provide a
guiding surface during the insertion of the respective
nerve end. In other words, a gradual increase of the open-
ing or cross-sectional area may direct the nerve end that
is inserted into or towards the inner cavity and may avoid
that a bending or sharp folding occurs by properly de-
flecting or guiding the respective nerve end. Hence, such
gradual increase in the cross-sectional area may avoid
a stump trauma or any other adverse effects of the re-
spective nerve end potentially caused when the nerve
end is brought into contact with an orthogonal and/or
straight surface.
[0023] Accordingly, the at least one end portion and
the corresponding opening are preferably formed as a
rotationally symmetric shape along a longitudinal axis
defined by the elongate body, wherein said shape is an
essentially U-shape, sigmoidal shape, conical shape,
concave shape, funnel shape, or parabolic shape.
[0024] As outlined above, such shapes may provide a
gradual increase of the cross-sectional area. The pre-
ferred shapes are to be understood as a shape essen-
tially extending from the central portion and as seen in a
longitudinal sectional view of the elongate body. The par-
ticular shapes may facilitate that the respective nerve
end is advanced into the opening and further into the
inner cavity in an essentially stress-free and tensionless
manner, since a contact between the nerve end and the
inner surface of the end portion does not result in a sig-
nificant bending of the nerve, but instead deflects the
nerve end or tip thereof towards the advancing direction,
i.e. towards the inner cavity. The hence provided guiding
surface or structure facilitates the insertion procedure for
a surgeon while at the same time the inner surface of the
end portion does not adversely affect the respective
nerve end during insertion.
[0025] Particularly advantageous embodiments in this
regard include the funnel shape and/or the parabolic
shape of the end portion and corresponding opening
since these shapes may provide an essentially continu-
ous and radially inward directing guiding surface, i.e. to-
wards the inner cavity of the elongate body. Furthermore,
these shapes provide further improved structural stability
while avoid steps or sharp edges or large differences in
the cross-sectional area towards the inner cavity or di-
rectly at the intersection between the inner cavity and the
opening extending therefrom. The funnel shape may be
formed e.g. essentially conical or have a parabolic ex-
tension so as to achieve e.g. the same maximum cross-
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sectional area compared with a conical shape yet in a
corresponding smaller longitudinal extension and/or at a
reduced angle with the central portion.
[0026] These above described preferred shapes and,
in particular, the funnel and/or parabolic shape, further-
more facilitate the application of a medical adhesive, e.g.,
by maintaining the applied medical adhesive essentially
outside of the inner cavity and/or by forming a junction
or outer edge or rim to apply the medical adhesive, there-
by ensuring that the respective nerve end is held within
the nerve conduit and preventing a leakage towards the
surrounding tissue and/or into the inner cavity of the cen-
tral portion. The shapes may also define a limited reser-
voir or recess, preventing the medical adhesive from en-
tering the nerve conduit and ensuring that the medical
adhesive is held at said junction or edge region, e.g. in
case of an application of excess medical adhesive or
incorrect application.
[0027] The end portions may have been adapted to a
particular dimension of a nerve lesion and the nerve con-
duit as a whole may be dimensioned to provide a bridging
structure to a corresponding distance between respec-
tive nerve ends. Accordingly, the end portions of the elon-
gate body may be configured differently so as to provide
different characteristics, e.g. to accommodate different
dimensions of the corresponding nerve ends. However,
it is preferred that the end portions are equally formed.
In such manner, the nerve conduit may be implanted es-
sentially independent of the orientation of the respective
end portions. In other words, by providing equally shaped
end portions the nerve conduit may be configured to be
essentially mirror symmetric and the nerve conduit may
hence be placed in either direction, i.e. may also be
placed in a 180 degrees inverted orientation.
[0028] The inner cavity and the openings are prefera-
bly formed by a single wall of the elongate body defining
an inner diameter and outer diameter of the elongate
body. In such a way, the structural complexity of the nerve
conduit may be reduced while a more robust nerve con-
duit may be provided that responds to forces acting upon
the elongate body in a predefined and/or expectable
manner. For example, compressive and/or tensile forces
acting on the elongate body may be better distributed (or
absorbed) by the single wall, such that focal points of
stress or tension may be avoided. Furthermore, depend-
ing on the material of the elongate body, a more homo-
geneous deflection of the nerve conduit may be provided,
e.g., when the elongate body is formed of a wall having
elastic and/or resilient characteristics.
[0029] For particular situations, the wall may have a
(gradually) reduced thickness in at least one of the end
portions and starting from the central portion towards the
(longitudinal) outermost end of the respective end por-
tion. In such a way, the larger cross-sectional area of the
opening may be defined by the wall thickness.
[0030] However, the wall preferably comprises an es-
sentially continuous thickness along the circumferential
and longitudinal direction of the elongate body. This not

only facilitates manufacturing of the nerve conduit, but
also ensures that similar structural characteristics are
provided along the longitudinal and circumferential direc-
tion. Adequate placement of the nerve conduit is hence
also not dependent on an orientation of the nerve conduit
in a circumferential direction.
[0031] In order to provide an essentially homogeneous
inner cavity, which is advantageous to provide optimal
nerve growth conditions and to provide an adequate guid-
ing of the growing nerve end without undesirable biasing,
the inner diameter and outer diameter of the central por-
tion are preferably essentially continuous in the longitu-
dinal direction of the elongate body.
[0032] The diameter of the at least one opening may
increase in the longitudinal direction away from the cen-
tral portion. In other words, the larger cross-sectional ar-
ea of the corresponding opening may be defined by the
inner diameter of the wall, wherein the diameter is en-
larged towards the longitudinal end of the end portion
facing away from the central portion and/or (directly)
starting from the central portion. The increase in the
opening is preferably gradual and homogeneous in all
radial extensions. For example, the opening may have a
circular cross-section along the entire longitudinal direc-
tion of the respective end portion, wherein the diameter
of the circular shape is gradually increased. Such shape
furthermore has the advantage that during implantation
the placement of the nerve conduit is independent from
the rotational orientation. Other shapes, such as ellip-
soids, may, however, also be provided, wherein the
(gradual) increase in the opening is provided by an in-
crease in at least one radial extension.
[0033] The largest or maximum diameter of the at least
one opening may be chosen such that the insertion of
the respective nerve end is sufficiently supported while
the overall thickness of the nerve conduit is maintained
within physiologically acceptable limits. Hence, the max-
imum diameter is chosen to avoid that pressure and/or
friction points are established with regard to the surround-
ing tissue and that the accommodated nerve end is suf-
ficiently supported by the end portion.
[0034] Accordingly, a ratio between the maximum di-
ameter of the at least one opening and the diameter of
the inner cavity is preferably between 1,05:1,0 and
1,5:1,0, preferably between 1,05:1,0 and 1,2:1,0. It has
been found that the difference in diameter and hence in
cross-sectional area may thus be relatively small. The
preferred ratio nevertheless achieves that a further im-
provement is provided with respect to the insertion and/or
fixation of the respective nerve end. With a smaller ratio
the application of a medical adhesive is furthermore fa-
cilitated, since this further reduces the risk of applying
the adhesive between the respective nerve ends in the
inner cavity of the central portion.
[0035] Preferably, the maximum (inner) diameter of the
at least one opening is smaller than or corresponds to
the outer diameter of the central portion. That is, seen
from a longitudinal section, the opening does not exceed
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the outer diameter of the inner cavity in a radial direction.
Thereby, depending e.g. on the thickness of the wall and
the dimensioning of the inner cavity, the maximum diam-
eter of the opening may hence be relatively small so as
to maintain the overall appearance and/or to avoid large
radial protrusions from the central portion.
[0036] The outer surface of the end portions extending
from the central portion is preferably aligned with the out-
er surface of the central portion and/or is free of steps or
edges with the outer surface of the central portion. This
ensures that a continuous outer surface of the nerve con-
duit is provided and any edges or protrusions that may
adversely affect the surrounding tissue, e.g. during
movement of the nerve conduit, may be effectively avoid-
ed.
[0037] To accommodate for a variety of lengths to be
bridged by the nerve conduit, the nerve conduit may be
formed with different dimensions. The length of the cen-
tral portion and the length of an end portion (or of each
end portion) in the longitudinal direction may hence be
different from each other and for each predefined con-
figuration. Preferably, a ratio between the length of the
central portion and the length of an end portion in the
longitudinal direction is between 1,2:1,0 and 6,0:1,0, pref-
erably between 1,2:1,0 and 1,4:1,0 or between 1,8:1,0
and 2,2:1,0 or between 4,4:1,0 and 5,4:1,0.
[0038] The ratio may be dependent on the overall
length or absolute length of the nerve conduit or elongate
body. Larger ratios may e.g. be provided for conduits
having relatively small dimensions. In particular, the
above larger ratios, i.e. of between 4,4:1,0 and 5,4:1,0
may be provided for nerve conduits having smaller di-
mensions, wherein hence relatively small end portions
are provided compared with the central portion.
[0039] By the same token, a ratio between the length
of the central portion and the length of the elongate body
in the longitudinal direction may be between 0,3:1,0 and
0,8:1,0. Such ratio may increase with a decreasing over-
all length of the elongate body, such that the length of
the elongate body may be primarily defined by the central
portion and only includes small end portions for nerve
conduits having relatively small or smallest dimensions.
[0040] The dependence of the length of the end por-
tions, and the central portion, on the overall length may
also provide that longer end portions may be provided
when bridging longer distances between corresponding
nerve ends, e.g. due to trauma, wherein the longer end
portions may extend along a corresponding longer part
of the respective nerve end. This may provide further
structural stability, since these end portions may be con-
figured to accommodate a (larger amount of) medical
adhesive.
[0041] The length of the central portion in the longitu-
dinal direction may be between 5 mm and 10 mm, pref-
erably between 6,5 mm and 8,5 mm, wherein the length
of the elongate body in the longitudinal direction may be
between 7 mm and 25 mm, preferably between 9 mm
and 22 mm, and/or wherein the length of (each of) the

end portion(s) in the longitudinal direction may be be-
tween 1 mm and 8 mm, preferably between 1,3 mm and
6,5 mm. These dimensions have been found to be par-
ticularly advantageous to bridge nerve defects or lesions
while facilitating nerve end insertion and/or fixation.
[0042] The diameter of the inner cavity may be be-
tween 1 mm and 12 mm, preferably between 1,5 mm and
6,5 mm, and/or the maximum diameter of the at least one
opening may be between 1,5 mm and 7,5 mm, preferably
between 1,75 mm and 6,5 mm. Again, such dimensions
have been found to be particularly advantageous to pro-
vide the required support for the nerve ends and nerve
growth while facilitating nerve end insertion and/or fixa-
tion.
[0043] The elongate body may be formed of a biocom-
patible material, an inert material, a bioimplantable ma-
terial, and/or a biodegradable material. The material may
be chosen so as to provide a predefined structural sta-
bility while essentially avoiding or at least reducing the
inflammatory response of a patient to be treated. For ex-
ample, a biocompatible material may be chosen, which
is gradually degrading over time after implantation yet
which may initially provide sufficient structural support to
adequately repair a nerve lesion and ensure that the re-
spective nerve ends are connected properly and with suf-
ficient stability, e.g. during movement of the tissue.
[0044] The particular material may furthermore be cho-
sen in order to facilitate or support nerve growth, for ex-
ample, by comprising or otherwise incorporating or in-
cluding a corresponding coating, e.g. with a biologically
active agent and/or one or more neurotrophic factors.
Other examples of such biologically active surface func-
tionalities include, but are not limited to, e.g. anti-inflam-
matories, immunosuppressants, and neuroprotective
agents. Biologically active agents may be surface bound
and/or be entrapped in a structure defining the elongate
body, e.g. the wall described in the above.
[0045] Preferably, the elongate body is formed of a pol-
ymer-based material, preferably an elastomer. This has
the advantage that a plurality of manufacturing methods
may be applied and/or particular characteristics often
material may be provided based on e.g. a polymer unit.
In particular, the polymer-based material may be a bio-
compatible material, which furthermore has elastic prop-
erties, such that, in the implanted states, the nerve con-
duit may adapt to tissue movement surrounding the re-
paired nerve lesion.
[0046] The elongate body may be formed of a polym-
erized and/or crosslinked polymer unit comprising an es-
ter group component and an acid ester group component,
the ester group component preferably being a polyol and
the acid ester group component preferably being a poly-
acid.
[0047] The material being used for the central portion
may be the same as the material of the end portions.
Thereby, manufacturing may be further facilitated and
structural characteristics of the elongate body may be
essentially homogeneous along the longitudinal direction
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of the nerve conduit. In this matter, if the nerve conduit
is configured accordingly, biodegradation (and/or biore-
sorption) may also occur in a predefined or expected
manner. However, it may also be provided that at least
one of the end portions is formed of a material being
different from the central portion and/or the opposing end
portion. Such configuration may be advantageous e.g. if
one end portion has a particular functionality and may
require different characteristics, e.g., if such an end por-
tion is configured as a primary inlet for the application of
a medical adhesive.
[0048] Preferably, the central portion and the end por-
tions are integrally formed or formed of a single piece. In
other words, the elongate body preferably does not re-
quire particular connections between the central portion
and the end portions. Instead, it provides a material bond-
ing, provided by the material off the central portion and/or
the end portion, and corresponding structural integration
of the respective elements. By providing the elongate
body as a single piece, the robustness of the nerve con-
duit may be further improved since separate connections
between components are effectively avoided.
[0049] The nerve conduit may be formed by a 3D-print-
ing process. This is particularly advantageous when the
material of the nerve conduit is polymer-based, wherein
a curing of the material may be provided essentially in-
stantaneously, for example using (UV) light. Further-
more, this provides an accuracy level that may not be
(easily) achieved by means of extrusion and/or a dipping
process. In particular, the 3-D printing process enables
to obtain a particular shape of the nerve conduit, wherein,
for example, the printing process may provide that par-
ticular biologically active agents are integrated in the 3-
D structure according to a predefined pattern, e.g. within
a mesh structure and/or in particular pockets or cavities
formed by the 3-D structure. Thereby, orchestration and
support of the nerve repair may be further improved
and/or biodegradation may be achieved in a more con-
trollable matter.
[0050] The above object is furthermore achieved by
use of a nerve conduit described in the above for repair-
ing, supporting, and/or guiding neural tissue, in particular
for repairing a peripheral nerve lesion. Furthermore, the
nerve conduit may be used in combination with a medical
adhesive.
[0051] According to another aspect of the invention, a
method for treating a peripheral nerve lesion is suggest-
ed, comprising the steps of:

providing a nerve conduit as described in the above;

inserting one end of the lesioned nerve into the nerve
conduit via an opening having a larger cross-sec-
tional area than the inner cavity of the central portion;

inserting another end of the lesioned nerve via an
opening at an end potion at a longitudinally opposing
end of the elongate body; and

securing the lesioned nerve ends within the elongate
body.

[0052] Preferably, the securing of the lesioned nerve
ends is performed by applying a medical adhesive out-
side of the inner cavity and/or within the openings via at
least one of the openings.

Brief description of the drawings

[0053] The present disclosure will be more readily ap-
preciated by reference to the following detailed descrip-
tion when being considered in connection with the ac-
companying drawings in which:

Figure 1 shows a schematic depiction of a nerve con-
duit according to the invention in a longitudinal sec-
tion;

Figure 2 shows a schematic depiction of a nerve con-
duit according to the invention in a longitudinal sec-
tion according to Figure 1 with alternative end por-
tions;

Figure 3 shows a schematic depiction of the nerve
conduit according to Figure 2 in a side view from one
end portion;

Figure 4 schematically shows the nerve conduit ac-
cording to Figure 2 in a perspective view;

Figure 5 shows a schematic depiction of a nerve con-
duit according to the invention in a longitudinal sec-
tion according to another embodiment; and

Figure 6 shows a schematic depiction of a nerve con-
duit according to the invention in a longitudinal sec-
tion according to another embodiment.

Detailed description of preferred embodiments

[0054] In the following, the invention will be explained
in more detail with reference to the accompanying fig-
ures. In the Figures, like elements are denoted by iden-
tical reference numerals and repeated description there-
of may be omitted in order to avoid redundancies.
[0055] In Figure 1 a nerve conduit 10 according to the
invention is schematically shown along a longitudinal
section. The nerve conduit 10 comprises an elongate
body 12 having a central portion 14, which defines an
inner cavity 16. In the present embodiment the inner cav-
ity 16 is essentially defined by a wall 22. The wall 22 has
a continuous tubular or cylindrical shape in the longitu-
dinal direction of the elongate body 12 and has a contin-
uous thickness both in the circumferential and longitudi-
nal direction. Thereby, the inner cavity 16 is also formed
as a cavity having a cylindrical shape having essentially
continuous dimensions. However, it will be understood
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that embodiments of the invention are not limited to such
configuration and varying wall thicknesses and/or alter-
native shapes off the central portion 14 and inner cavity
16 may also be provided.
[0056] The nerve conduit 10 or elongate body 12 there-
of, according to the present exemplary embodiment,
comprises two end portions 18, which are arranged at
longitudinally opposing ends of the elongate body 12 and
are arranged directly adjacent to the central portion 14.
As indicated in the schematic depiction according to Fig-
ure 1, the outer surfaces of both end portions 18 are
aligned or flush with the outer surface of the central por-
tion 14, such that a homogeneous and stepless outer
surface is provided that is free of sharp edges, recesses,
and/or protrusions potentially adversely affecting the sur-
rounding tissue in the implanted state of the nerve conduit
10.
[0057] Both end portions 18 define an opening 20 to
the inner cavity 16, such that a continuous through hole
is provided from one end of the elongate body 12 to the
opposing end of the elongate body 12 and a fluid com-
munication between the inner cavity 16 and the exterior
of the elongate body 12 is provided. Accordingly, nerve
ends of a nerve to be repaired, e.g. after trauma resulting
in a nerve lesion, may be inserted into the inner cavity
16 via a respective opening 20 of the corresponding end
portion 18. The end portions 18 according to the present
embodiment are equally shaped and dimensioned, such
that during implantation a reversed orientation of the
nerve conduit 10 does not affect the procedure.
[0058] The opening 20 of each of the end portions 18
increases along the longitudinal direction of the elongate
body 12 in a direction away from the central portion 14.
In other words, each opening 20 or radial extension there-
of (gradually) increases starting from or extending from
the central portion 14. In the present exemplary embod-
iment, a gradual increase of the openings 20 is provided
by a conical shape of the end portions 18 or wall 22 there-
of. The continuous wall thickness and the shapes of the
central portion 14 and the end portions 18 hence provide
that the cross-sectional area of each of the openings 20
is larger than the cross-sectional area of the inner cavity
16 of the central portion 14. Thereby, insertion of a re-
spective nerve end into the inner cavity 16 and the ap-
plication of a medical adhesive outside of the inner cavity
16, in particular at a junction or edge region of the open-
ing, may be facilitated.
[0059] Both the inner cavity 16 and the openings 20
comprise an essentially circular shape in a cross-sec-
tional view, wherein the diameter 26 of the inner cavity
16 is essentially continuous. The diameter of each of the
openings 20 at the interface with the central portion 14
or inner cavity 16 essentially corresponds to the diameter
26 of the inner cavity 16. However, the diameter of each
of the openings 20 increases along a longitudinal direc-
tion towards the outermost end of the elongate body 12
and end portion 18 respectively facing away from the
central portion 14. In the present embodiment, the max-

imum diameter 24 and/or radial extension of each of the
openings 20, and thereby the largest cross-sectional ar-
ea, is hence provided at the longitudinally opposing and
outermost ends of the elongate body 12. Having the larg-
est cross-sectional area at the outermost end of the elon-
gate body 16 further facilitates the insertion of a respec-
tive nerve end and/or the application of a medical adhe-
sive outside of the inner cavity 16 or at the interface be-
tween the inner cavity 16 and the respective opening 20
or at the interface between the respective opening 20
and the respective inserted nerve end.
[0060] In Figure 2, a nerve conduit 10 is shown, which
essentially corresponds to the embodiment according to
Figure 1. However, this embodiment differs with regard
to the shape of the end portions 18. In this embodiment,
the end portions 18 are funnel-shaped and define a ra-
dially outward curvature or parabolic extension starting
from the end facing the central portion 14 and extending
towards the outermost end of the elongate body 12. In
this manner, a larger opening 20 may be provided at the
outermost end without requiring an increase in the length
of the end portion 18 in the longitudinal direction and
without requiring large angular offsets at the interface
between the central portion 14 and the respective end
portion 18, thereby also improving the structural stability
of the nerve conduit 10. Furthermore, such shape may
be advantageous to avoid sharp bends of the respective
nerve end upon insertion and by providing a gradual guid-
ing surface towards the inner cavity 16.
[0061] As indicated in Figure 2 the maximum diameter
24 of the openings 20 is larger than the (constant) diam-
eter 26 of the inner cavity 16. In addition, Figure 2 dem-
onstrates possible ratios between these diameters 24,
26 as well as length ratios between the corresponding
portions 14, 18 of the elongate body 12.
[0062] For example, the ratio between the maximum
diameter 24 of the opening 20 and the diameter 26 of the
inner cavity 16 may be between 1,05:1,0 and 1,2:1,0. In
a preferred embodiment, the maximum diameter 24 of
the openings 20 may be between 1,75 mm and 6,5 mm
or up to 12 mm while the diameter 26 of the inner cavity
16 may be between 1,5 mm and 6 mm or up to 11 mm.
Accordingly, the cross-sectional area of the maximum
diameter 26 of the openings may be between about 2,4
mm2 and about 33,2 mm2 and the cross-sectional area
of the diameter 26 of the inner cavity 16 may be between
about 1,75 mm2 and about 28,3 mm2.
[0063] In a particular example, the maximum diameter
24 may e.g. comprise 1,75 mm or 3,5 mm while the di-
ameter 26 may accordingly comprise e.g. 1,5 mm and 3
mm, respectively, such that corresponding cross-sec-
tional areas of the maximum diameter 24 may be about
2,4 mm2 and about 9,6 mm2 and corresponding cross-
sectional areas of the diameter 26 of the inner cavity 16
may be about 1,75 mm2 and about 7,1 mm2 and a ratio
of about 1,17:1,0 is obtained.
[0064] Such ratios have been found to be particularly
advantageous to facilitate the insertion of respective
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nerve ends and/or apply a medical adhesive into the inner
cavity 16 while limiting the radial extension of the nerve
conduit. It is to be understood that embodiments may
comprise the above configuration, but are not limited to
the above exemplary dimensions and other dimensions
or ratios may be provided as long as they are within the
indicated preferred range.
[0065] Alternatively, or in addition, a ratio between the
length 28 of the central portion 14 and the length 30 of
an end portion 18 in the longitudinal direction may pref-
erably be between 1,2:1,0 and 1,4:1,0 or between 1,8:1,0
and 2,2:1,0 or between 4,4:1,0 and 5,4:1,0. By the same
token, a ratio between the length 28 of the central portion
14 and the length 32 of the elongate body 12 in the lon-
gitudinal direction is preferably between 0,3:1,0 and
0,8:1,0. For example, the length 28 of the central portion
14 in the longitudinal direction may preferably be be-
tween 6,5 mm and 8,5 mm, wherein the length 32 of the
elongate body in the longitudinal direction is preferably
between 9 mm and 22 mm, and wherein the length 30
of the end portion 18 in the longitudinal direction is pref-
erably between 1,3 mm and 6,5 mm.
[0066] In one exemplary embodiment, the length 28 of
the central portion 14 may be e.g. 8 mm and the length
30 of the respective end portions 18 may be e.g. 6 mm,
such that the total length 32 of the elongate body 12 may
be e.g. 20 mm, resulting in a ratio of 1,33:1,0 and 0,4:1,0
between the length 28 of the central portion 14 and the
length 30 of the respective end portion 18 and in a ratio
of 0,4:1,0 between the length 28 of the central portion 14
and the length 32 of the elongate body 12. Again, it is to
be understood that embodiments may comprise the
above configuration, but are not limited to the above ex-
emplary dimensions and other dimensions or ratios may
be provided as long as they are within the indicated pre-
ferred range.
[0067] In Figure 3 the different cross-sectional areas
are shown in a side view of the nerve conduit as seen
from one outermost end of the elongate body depicted
in Figure 2. Accordingly, the cross-sectional area 34 of
the openings is larger than the cross-sectional area 36
of the inner cavity, which is indicated with the correspond-
ing different diameters. In other words, the wall of the
elongate body at the region defining the maximum diam-
eter of the opening is radially offset to the inner wall of
the central portion defining the inner cavity. As described
above, the cross-sectional area of or at the maximum
diameter of the openings may be e.g. between about 2,4
mm2 and about 33,2 mm2 and the cross-sectional area
of the inner cavity 16 may be between about 1,75 mm2

and about 28,3 mm2. As indicated with the dashed line
40, the outer surface 38 of the end portion does not ex-
tend beyond the outer surface 40 of the central portion.
[0068] Although Figure 3 comprises the cross-section-
al area as a circular or round shape, it will be understood
that the embodiments depicted in the Figures are not
limited to such shape and other shapes such as ellipsoids
may be provided, wherein the difference in the cross-

sectional area 34 of the opening(s) and the cross-sec-
tional area 36 of the inner cavity may be provided by an
extension offset in at least one radial direction.
[0069] Figure 4 schematically shows a nerve conduit
10 according to the embodiment shown in Figures 2 and
3 in a perspective view. From this Figure, it may be ap-
preciated that the parabolic shape of the respective end
portions 18 achieves that the opening 20 is increased
towards the respective outermost ends of the elongate
body 12 and provides a guiding surface facilitating inser-
tion of the respective nerve ends into the inner cavity of
the central portion 14. At the same time, the gradual in-
crease of the opening 20 and the parabolic shape allow
that the radial extension and the length of the end portions
18 may be kept to a minimum required and do not con-
siderably affect the exterior and structural stability of the
nerve conduit 10. Thereby, the repair of nerve lesions is
facilitated by the advantageous configuration and dimen-
sioning of the nerve conduit 10 according to the invention
without adversely affecting the surrounding tissue in the
implanted state of the nerve conduit 10.
[0070] In Figure 5, a nerve conduit 10 is schematically
depicted according to an embodiment having distinct end
portions 18 and openings 20, wherein only one opening
20 has a larger cross-sectional area compared with the
central portion 14, i.e. having a larger maximum diameter
24 than the diameter 26 of the inner cavity 16. The nerve
conduit 10 is hence formed as an asymmetric nerve con-
duit 10, which may particularly facilitate inserting a thicker
nerve end at the opening 20 having the larger cross-sec-
tional area.
[0071] An embodiment of a nerve conduit 10 having
opposing end portions 18 and openings 20 that are
formed of essentially the same shape, e.g. a funnel
shape, is shown in Figure 6, wherein the central portion
14 and inner cavity 16 are defined as an interface region
between the respective openings 20, as indicated with
the dashed lines. The interface region may e.g. be formed
by an adjacent end of the respective openings 20 or end
portions 18, which are adjoined and wherein the interface
region may be rounded or formed so as to avoid signifi-
cant steps between the respective end portions 18. In
other words, the interface region may be formed to pro-
vide a continuous inner surface and outer surface of a
wall essentially forming the nerve conduit 10.
[0072] According to an embodiment, the longitudinal
or axial extension of the central portion 14 is essentially
negligible compared with the corresponding extension of
the end portions 18 or openings 20, e.g. approximating
zero or being less than e.g. 10 percent of the smallest
axial extension of a respective opening 20 or end portion
18.
[0073] It will be obvious for a person skilled in the art
that these embodiments and items only depict examples
of a plurality of possibilities. Hence, the embodiments
shown here should not be understood to form a limitation
of these features and configurations. Any possible com-
bination and configuration of the described features can
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be chosen according to the scope of the invention.
[0074] The invention is furthermore depicted in the fol-
lowing items:

1. A nerve conduit (10), comprising an elongate body
(12) comprising a central portion (14) defining an in-
ner cavity (16) and
end portions (18) defining a respective opening (20)
to the inner cavity (16) and arranged adjacent to the
central portion (14) and at longitudinally opposing
ends of the elongate body (12),
wherein a cross-sectional area of at least one open-
ing (20) is larger than the cross-sectional area of the
inner cavity (16) of the central portion (14).

2. The nerve conduit (10) according to item 1, where-
in the central portion (14) is formed as an essentially
tubular shape and the elongate body (12) comprises
two end portions (18).

3. The nerve conduit according to item 1 or 2, wherein
the openings (20) and inner cavity (16) define a sin-
gle lumen or continuous through hole.

4. The nerve conduit (10) according to any of the
preceding items, wherein the cross-sectional area
of each of the openings (20) is larger than the cross-
sectional area of the inner cavity (16) or wherein the
cross-sectional area of an opening (20) of only one
end portion (18) is larger than the cross-sectional
area of the inner cavity (16).

5. The nerve conduit (10) according to any of the
preceding items, wherein the cross-sectional area
of the at least one opening (20) increases in the lon-
gitudinal direction and away from the central portion
(14).

6. The nerve conduit (10) according to item 5, where-
in the at least one end portion (18) and the corre-
sponding opening (20) are formed as a rotationally
symmetric shape along a longitudinal axis defined
by the elongate body (12), said shape being an es-
sentially U-shape, sigmoidal shape, conical shape,
concave shape, funnel shape, or parabolic shape.

7. The nerve conduit (10) according to any of the
preceding items, wherein the end portions (18) are
equally formed.

8. The nerve conduit (10) according to any of the
preceding items, wherein the inner cavity (16) and
the openings (20) are formed by a single wall (22)
of the elongate body (12) defining an inner diameter
and outer diameter of the elongate body (12).

9. The nerve conduit (10) according to item 8, where-
in the wall (22) comprises an essentially continuous

thickness along the circumferential and longitudinal
direction of the elongate body (12).

10. The nerve conduit (10) according to item 8 or 9,
wherein the inner diameter and outer diameter of the
central portion (14) are essentially continuous in the
longitudinal direction of the elongate body (12).

11. The nerve conduit (10) according to any of items
8 to 10, wherein the diameter of the at least one
opening (20) increases in the longitudinal direction
away from the central portion (14).

12. The nerve conduit (10) according to item 11,
wherein a ratio between the maximum diameter (24)
of the at least one opening (20) and the diameter
(26) of the inner cavity (16) is between 1,05:1,0 and
1,5:1,0, preferably between 1,05:1,0 and 1,2:1,0.

13. The nerve conduit (10) according to item 11 or
12, wherein the maximum diameter (24) of the at
least one opening is smaller than or corresponds to
the outer diameter of the central portion (14).

14. The nerve conduit (10) according to any of the
preceding items, wherein the outer surface (38) of
the end portions (18) extending from the central por-
tion (14) is aligned with the outer surface (40) of the
central portion (14) and/or is free of steps or edges
with the outer surface (40) of the central portion (14).

15. The nerve conduit (10) according to any of the
preceding items, wherein a ratio between the length
(28) of the central portion (14) and the length (30) of
an end portion (18) in the longitudinal direction is
between 1,2:1,0 and 6,0:1,0, preferably between
1,2:1,0 and 1,4:1,0 or between 1,8:1,0 and 2,2:1,0
or between 4,4:1,0 and 5,4:1,0.

16. The nerve conduit (10) according to any of the
preceding items, wherein a ratio between the length
(28) of the central portion (14) and the length (32) of
the elongate body (12) in the longitudinal direction
is between 0,3:1,0 and 0,8:1,0.

17. The nerve conduit (10) according to any of the
preceding items, wherein the length (28) of the cen-
tral portion (14) in the longitudinal direction is be-
tween 5 mm and 10 mm, preferably between 6,5 mm
and 8,5 mm, wherein the length (32) of the elongate
body (12) in the longitudinal direction is between 7
mm and 25 mm, preferably between 9 mm and 22
mm, and/or wherein the length (30) of the end portion
(18) in the longitudinal direction is between 1 mm
and 8 mm, preferably between 1,3 mm and 6,5 mm.

18. The nerve conduit (10) according to any of the
preceding items, wherein the diameter (26) of the
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inner cavity (16) is between 1 mm and 12 mm, pref-
erably between 1,5 mm and 6,5 mm, and/or wherein
the maximum diameter (24) of the at least one open-
ing (20) is between 1,5 mm and 11 mm, preferably
between 1,75 mm and 6,5 mm.

19. The nerve conduit (10) according to any of the
preceding items, wherein the elongate body (12) is
formed of a biocompatible material, an inert material,
a bioimplantable material, and/or biodegradable ma-
terial.

20. The nerve conduit (10) according to any of the
preceding items, wherein the elongate body (12) is
formed of a polymer-based material, preferably an
elastomer.

21. The nerve conduit (10) according to any of the
preceding items, wherein the central portion (14) and
the end portions (18) are integrally formed or formed
of a single piece.

22. The nerve conduit (10) according to any of the
preceding items, wherein the elongate body (12) is
formed of a polymerized and/or crosslinked polymer
unit comprising an ester group component and an
acid ester group component, the ester group com-
ponent preferably being a polyol and the acid ester
group component preferably being a polyacid.

23. The nerve conduit (10) according to any of the
preceding items formed by a 3D-printing process.

24. Use of a nerve conduit (10) according to any of
the preceding items for repairing, supporting, and/or
guiding neural tissue, in particular for repairing a pe-
ripheral nerve lesion.

25. Use of a nerve conduit (10) according to item 24
in combination with a medical adhesive.

26. A method of treating a peripheral nerve lesion,
comprising the steps of:

- providing a nerve conduit (10) according to any
of the preceding claims;

- inserting one end of the lesioned nerve into the
nerve conduit (10) via an opening (20) having a
larger cross-sectional area than the inner cavity
(16) of the central portion (14);

- inserting another end of the lesioned nerve via
an opening (20) at an end potion (18) at a lon-
gitudinally opposing end of the elongate body
(12); and

- securing the lesioned nerve ends within the
elongate body (12).

27. The method according to item 26, wherein the

securing of the lesioned nerve ends is performed by
applying a medical adhesive outside of the inner cav-
ity (16) and/or into the openings (20) via at least one
of the openings (20) and/or around the openings
(20).

List of reference numerals

[0075]

10 Nerve conduit
12 Elongate body
14 Central portion
16 Inner cavity
18 End portion
20 Opening
22 Wall
24 Maximum diameter of opening
26 Diameter of inner cavity
28 Length of central portion
30 Length of end portion
32 Length of elongate body
34 Cross-sectional area of opening
36 Cross-sectional area of inner cavity
38 Outer surface of end portion
40 Outer surface of central portion

Claims

1. A nerve conduit (10), comprising an elongate body
(12) comprising a central portion (14) defining an in-
ner cavity (16) and
end portions (18) defining a respective opening (20)
to the inner cavity (16) and arranged adjacent to the
central portion (14) and at longitudinally opposing
ends of the elongate body (12),
wherein a cross-sectional area of at least one open-
ing (20) is larger than the cross-sectional area of the
inner cavity (16) of the central portion (14).

2. The nerve conduit (10) according to claim 1, wherein
the central portion (14) is formed as an essentially
tubular shape and the elongate body (12) comprises
two end portions (18) and/or wherein the openings
(20) and inner cavity (16) define a single lumen or
continuous through hole.

3. The nerve conduit (10) according to any of the pre-
ceding claims, wherein the cross-sectional area of
each of the openings (20) is larger than the cross-
sectional area of the inner cavity (16) or wherein the
cross-sectional area of an opening (20) of only one
end portion (18) is larger than the cross-sectional
area of the inner cavity (16).

4. The nerve conduit (10) according to any of the pre-
ceding claims, wherein the cross-sectional area of
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the at least one opening (20) increases in the longi-
tudinal direction and away from the central portion
(14).

5. The nerve conduit (10) according to claim 4, wherein
the at least one end portion (18) and the correspond-
ing opening (20) are formed as a rotationally sym-
metric shape along a longitudinal axis defined by the
elongate body (12), said shape being an essentially
U-shape, sigmoidal shape, conical shape, concave
shape, funnel shape, or parabolic shape.

6. The nerve conduit (10) according to any of the pre-
ceding claims, wherein the inner cavity (16) and the
openings (20) are formed by a single wall (22) of the
elongate body (12) defining an inner diameter and
outer diameter of the elongate body (12), wherein
the wall (22) preferably comprises an essentially
continuous thickness along the circumferential and
longitudinal direction of the elongate body (12).

7. The nerve conduit (10) according to claim 6, wherein
the inner diameter and outer diameter of the central
portion (14) are essentially continuous in the longi-
tudinal direction of the elongate body (12).

8. The nerve conduit (10) according to any of claims 6
or 7, wherein the diameter of the at least one opening
(20) increases in the longitudinal direction away from
the central portion (14), wherein a ratio between the
maximum diameter (24) of the at least one opening
(20) and the diameter (26) of the inner cavity (16) is
preferably between 1,05:1,0 and 1,5:1,0, more pref-
erably between 1,05:1,0 and 1,2:1,0.

9. The nerve conduit (10) according to claim 8, wherein
the maximum diameter (24) of the at least one open-
ing is smaller than or corresponds to the outer diam-
eter of the central portion (14).

10. The nerve conduit (10) according to any of the pre-
ceding claims, wherein the outer surface (38) of the
end portions (18) extending from the central portion
(14) is aligned with the outer surface (40) of the cen-
tral portion (14) and/or is free of steps or edges with
the outer surface (40) of the central portion (14).

11. The nerve conduit (10) according to any of the pre-
ceding claims, wherein a ratio between the length
(28) of the central portion (14) and the length (30) of
an end portion (18) in the longitudinal direction is
between 1,2:1,0 and 6,0:1,0, preferably between
1,2:1,0 and 1,4:1,0 or between 1,8:1,0 and 2,2:1,0
or between 4,4:1,0 and 5,4:1,0.

12. The nerve conduit (10) according to any of the pre-
ceding claims, wherein a ratio between the length
(28) of the central portion (14) and the length (32) of

the elongate body (12) in the longitudinal direction
is between 0,3:1,0 and 0,8:1,0.

13. The nerve conduit (10) according to any of the pre-
ceding claims, wherein the length (28) of the central
portion (14) in the longitudinal direction is between
5 mm and 10 mm, preferably between 6,5 mm and
8,5 mm, wherein the length (32) of the elongate body
(12) in the longitudinal direction is between 7 mm
and 25 mm, preferably between 9 mm and 22 mm,
and/or wherein the length (30) of the end portion (18)
in the longitudinal direction is between 1 mm and 8
mm, preferably between 1,3 mm and 6,5 mm.

14. The nerve conduit (10) according to any of claims 1
to 10, wherein the central portion (14) is defined by
an interface region between respective end portions
(18) and/or corresponding openings (20), wherein
the extension of the central portion (14) in the longi-
tudinal direction is preferably less than about 10 per-
cent of the smallest extension of a respective open-
ing (20) and/or end portion (18) in the longitudinal
direction.

15. The nerve conduit (10) according to any of the pre-
ceding claims, wherein the diameter (26) of the inner
cavity (16) is between 1 mm and 12 mm, preferably
between 1,5 mm and 6,5 mm, and/or wherein the
maximum diameter (24) of the at least one opening
(20) is between 1,5 mm and 11 mm, preferably be-
tween 1,75 mm and 6,5 mm.
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